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 SPECIFICATION forming part of Letters Patent No. 488,165, dated December 13,1892,

Application filed July 9, 1899, Serial No. 439,549, (Nomodel) o

To all whom it may concerm:

o :tionsllO 11 of the valve and

rotated by the

Be it known thatI, EDWIN W. EVANS, of the | working of the piston and the intermediate

city and countyof Philadelphia, State of Penn-
sylvania, have invented certain new and use-
ful Improvements in Gas-Engines, of which
the following is a specification, due reference

- being had to the accompanying drawings,
- which illustrate my invention.

1O

~ and operation,e
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~ the gas-pocket therein.
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40 -

1n a charge of gas.
of the valve-body or stationary portion of the

My invention has reference generally to en-
gines, particularly to that class known as
“gas-engines,” for power purposes, and has

special reference to a construction and oper-

ation of a rotary or balance valve that com-
bines the principles of mixing, condensing,

1gnition, and exhausting, and has for its ob-

Ject cheapness and durability in construection
_ ficiency in timing, and avoid-
Ing the use of eccentrics and cams; and to

theendsought it consists of thenovel features.

of construction, &e., hereinafter desecribed,
and pointed out in the claims.
In the drawings which illustrate my inven-

tion, Figure 1 is a view, partly in veriical sec-
tion, of the valve and its connected piston,

piston-cylinder, &e., embracing my invention,
the parts being represented in position totake
Fig. 2 is a top plan view

valve, the exhaust-port therein being shown
in dotted lines. Fig. 3 is a view of the bot-
tom balance-valve, showing in dotted lines
Kig. 4 is a similar
view of the top balance-valve.
vertical section of the same,taken on the line
xx xx. IFig. 618 a viewin cross-section of the
valve-body, taken on the line « x, Fig. 1, the
upper balance-valve being removed; and Fig.
/¢ 18 a vertical sectional view of the entire
valve, looking toward the piston-cylinder.
Referring to the drawings, in which the

- parts are indicated by numerals, similar nu-

45

merals denoting like parts wherever used, 1 is
the piston or compression chamber, and 2 the
piston and its rod; 3, the power-transmitting
wheel; 4, the horizontal shaft to which the
piston is geared; 5, means shown for support-

- 1ng the shaft, and 6 a gear-wheel on the ex-

tremity of the said shaft. This gear-wheel
6 meshes with a larger gear 7, mounted on
the upper extremity of a vertical shaft 8

?

Fig. 5 is a

gearing for purposes hereinafter more fully -
explained. | |

The chamber 1 is in open ecommunieation
with the valve-body 9 by means of the ports
12 13% the valve-body 9 being stationary,
while the balance-valve portions thereof 10 11
are keyed or otherwise suitably mounted on
the shaft 8and rotate therewith. The valve-
body 9 is preferably eylindrical in cutline,
having flat upper andlower surfaces, against
which the rotary portions 10 11 of the valve
work, and a central opening 18 for the shafi
3. A port 13 extends vertically through the
valve-body 9 and is in open communication
with the port 13%, and this valve-body 9 is fur-
ther provided as toits upper face with a port
14, hereinafter termed the “mixing - port,”
which extends partially only through said
body portion 9 and isin open communiecation
with the gas-inlet port 15, and as to its lower
face with a similar port 16, hereinafter termed
the “exhaust-port,” which is in open commu-
nication with the outlet-port 17 and shown in
dotted lines in Figs. 2 and 6 of the drawings.
These ports 13, 14, and 16 are located at each
quarter-point relative to the circumference of
the body portion 9, the fourth quarter-point
being blank or presenting a solid or closed sur-
face. The upper and lower valve portions 10
and 11 are alike in construction, FKigs. 1 and
9, each having a central opening 18’ 18", re-
spectively, for the shaft 8 and a gas-packet 19
20, respectively, (shown in dotted lines, Figs, 3
and 4,) for purposes presently explained, and
are rigidly mounted on the shaft8in place on
the body portion 9, as clearly shown in Fig. 1
of the drawings, Figs. 4 and 3 showing the go -
relative positions of the pockets 19 20 with re-
gard to the ports 13, 14, and 16 in the body
portion 9 of the valve when the valve is in po-
sition to take in a charge of gas, the dotted
liney, Figs. 2 and 4, indicating the overlap of
one end of the pocket 19 of the upper valve
with the mixing-port 14, and its other end is
then in open communication with the port 13
to the eylinder 1, while the pocket 20 of the
lower valve is closed to the ports 13 and 16, 100
the arrows, I'igs. 3 and 4, indicating the di- -
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which is suitably attached to the rotary por- ! rection of rotation.




X0

20

11 suitably mounted on the shaft 8 andin |
~ proper. position on the valve-body 9—that is
. to-say, the 'pOCket 20 of the balance-valve 10

. :30?

- In connection with my engine:I have shown

electrical means for igniting or exploding the
- charge of gas for the obtaining of the neces-
sary automatic econtinuous operation and

power-transmitting features of the engine,

~and to this end the wires 21, which are sup-
~ plied witha battery, sparker, &e., (not shown,) |

conveniently lead into the port 134, through
a plug 23. Other wires 22 to complete the cir-

cuit connect with a contact-arm 24, mounted
- on and projecting from the side of the cyl-
- inder 1, while a finger 25 is mounted on the
-shaft 8 and so set relative to the rotation
of the valve as to make and break circuit at

the ending of the second guarter-turnof said

“valve from the beginning of the taking in of
- thechargeofgas. Therebythe charge of com-
~ pressed gas may be timely exploded or ex-

‘Having now

cylinderand valve, the balance-valves 10 and

fully deseribed the several
- parts of my invention, the operation isas fol-
- lows: The cylinder 1 and valve-body 9 being

connected so that the port 12 of the former
~and ports 13 13* of the latter form a single
port or open communication between said

open to both the ports 13 and 14 and over-
~ lapping the port 14 to the extent asindicated
Dby dotted liney of Figs. 2 and 4 and the bal-

“ance-valve 11 closed to the ports 15 and 16—

the piston 2 at low-center, the gears 6 and 7

35

40

50

55 P

Yo

meshing, (the gearing being such as to cause
the balance-valves 10 and 11 to each make
a quarter-turn to each stroke of the piston,)
and the port 15 having a connected source of
gas-supply, there then being a continuous

open passage between the inlet-port 15 and

cylinder 1, the engine is ready to be started.

(See Fig. 1.) The wheel 3 is given a turn by
hand, when the piston 2 will at once com- |

mence to ascend and the valves 10 and 11 to
rotate, the pocket 19 in valve 10 gradually
closing to the mixing-port 14 and simultane-

ously taking in a charge of gas, which flows

through the ports 15 14 into the pocket 19,
then downward through the port 13 to the ports
13412, and thence passing into the cylinder 1.
This operation continues until the balance-
valves have made a quarter-turn, at which
time the pocket 19 will be closed to the mix-
ing-port 14, the charge of gas taken in, and the
iston be at top-center—that is to say, have
made a full stroke. The piston now travels
toward low-center, compressing the charge of
oas, and so continues until a complete second
stroke has been made, at which time the

valves have completed a second quarter-turn |

and are now closed to the various ports in the
valve-body 9. At this instant the finger 25
forms electrical contact with the arm 24, and
therebyignites and explodesthechargeof com-

pressed gas, causing the piston to rapidly as-

cend to top-center again, thus giving momen-

488,165

tum and increased power to the driving-wheel

3 through the intermediate gearing and from

theretransmittedinamannerwell understood.
At thistime the piston will have madeits third yo0

stroke and the valves completed their third

quarter-turn. The pocket 19 is still closed

to the port 13, while the poeket 20:'in the

lower balance-valve 11isnow open to the ports

13- and 16 of the valve-body 9 and completely

guarter-turn and the parts be again in posi-

tion to take 1n a new charge of gas and re-

75
| exhausts the exploded gas as the piston trav- =~
els toward and again reaches low-center to =
| make its fourth stroke, at the completion of
which the valves will have made their last ==
8o

peat the operation of mixing, compressing, -

exploding, and exhausting charges of gas for

power generation. .

- Having thus deseribed niy invention, I wish
1t nnderstood that i do notdesire to limit my-

self to the exact construction of parts shown

in the accompanying drawings and herein de-
scribed, but may vary the same in any man-

ner to better earry out the principle of my in- 3o o

vention without departing from the true scope

thereof.
I claim—

1. In a gas or other engine, .th.e.: edmbina,— f
tion, with the piston-cylinder, piston, and its

95

connected power-transmitting gearing, of a
balance-valve consisting of a fixed body por-
tion having a combined supply and mixing -

port,a combined exhaust and outlet port, and
combined port communication with the pis-
ton-cylinder and two movable portions, one
on each side of said fixed portion, mounted
on a shaft extending through the latter and
rotating therewith, each of said movable por-
tions provided with a pocket adapted to com-
municate with their respective ports in. the
fixed portion at predetermined intervals, as
described. -

2. In a gas-engine, a balance-valve of the

character herein described, consisting of a
fixed body portion having a combined supply
and mixing port, a combined exhaust and out-
let port, and combined port connection with
the compression-cylinder, two movable por-
tions, one on each side of said fixed portion,
mounted on a shaft extending through the
latter and rotating therewith, each of the said
movable portions provided with a pocket
adapted tocommunicate with their respective
portg in the fixed portion at predetermined
intervals, and means for timely exploding a

charge of gas when taken into the engine,

whereby a charge of gas may be taken into
the engine and in turn compressed, exploded,
and exhausted, for the purposes set forth.
In testimony whereof I have hereunto
signed my name this 5th day of October, A. D.
1891. |
| EDWIN W. EVANS.
In presence of— |
JOHN JOLLEY, Jr.,
¥. MITCHELL.
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